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FIG. 1: BOA framework architecture corresponds to the Basic Expert System Architecture.

Note, that complex project dependencies, a big
number of configurable parameters and frequent
changes are intrinsic characteristics of the software
process in any large HEP collaboration.

III. BOA SOLUTIONS

The solutions discussed in this paper are mainly fo-
cused on the automation of the management of the
CMS software domain configuration and workflow.
This includes distribution and installation of the ex-
ternal products and tools, configuration and build of
the CMS software projects, analysis and validation
tests of the build results.

BOA model is based on the invariants, common to
any complex software system. It uses the concepts
of DOMAIN, PLATFORM, PROJECT, VERSION,
INSTALLATION, and a range of related ACTIONS.

This top-to-bottom approach allows to abstract the
system structure from its functionality, and the func-
tionality of the system from the particular implemen-
tation.

BOA framework accumulates and systematizes the
knowledge base for various operations, required for
the software installation, successful software builds,
and tests. In particular, the system keeps track of
the current Domain configuration and the status of
all builds. It provides standard interfaces to the un-
derlying components and tools. In addition it allows
to reuse common utilities, and the information avail-
able in the Domain.
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IV. ARCHITECTURE AND COMPONENTS

BOA design exploits the Object Oriented approach,
main conceptual components being presented by fol-
lowing classes:

e DOMAIN is on the top of BOA structure. It
contains site dependent information and keeps a
list of software Projects and Platforms. Domain
takes care of installation and availability of the
required tools, such as SCRAM, Pacman|[l].

e PROJECT carries information about a particu-
lar software product. BOA currently supports
two types of projects: “scramified” and “pac-
manized”. The former specifies SCRAM man-
aged projects installed via scram native boot-
strap mechanisms and then built from sources.
The latter specifies products distributed via
Pacman caches. Pacman provides a convenient
way for installation of the required external
tools. Project contains list of available versions,
and other project specific information, such as
CVS repository or Pacman cache.

e VERSION is responsible for the configuration
requirements and installation specific informa-
tion and algorithms. Versions keep track of the
current status of the installations.

Entire domain information is stored persistently in
the database. Framework can manipulate several do-
mains at the same time. It can also work with different
database instances.
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FIG. 2: Versatile automated services and tools are already available in CMS.

V. FEATURES AND IMPLEMENTATION
STATUS

One can work interactively in BOA environment,
or run a predefined scenario without manual inter-
vention.

For the execution part BOA provides the Session
class, which allows flexible control of the workflow.
This is different from the widely used approach of
generating scripts for the subsequent execution. The
instance of the Session class opens a new OS shell pro-
cess, where commands, defined in the framework, are
consecutively executed.

The output and exit status of the commands are
intercepted and can be analyzed. Depending on the
results, program can choose the next step and execute
it in the same environment. The requirement of un-
broken environment is essential for most of software
builds and test procedures, for instance the runtime
environment needs to be set prior the execution. Ses-
sion keeps log of all actions.

It 1s appropriate mention here, that the above ap-

proach is not applicable to the commands, that expect
direct user’s input. This special case should be han-
dled differently. In general tools used in autonomous
mode should be able to accept input as arguments.

BOA interface is written it Python, and it is con-
stantly evolving. Development includes a series of
functioning prototypes, providing desired features and
functionality bit by bit. Every micro-release passes
a test suite. Unit tests are provided as well. New
commands are documented through the built-in help
feature.

VI. CONCLUSIONS

Described approach allows to address efficiently a
wide complex of tasks of the software librarian. At
the same time proposed system does not dictate any
specific implementation, and successfully adopts tools
chosen by the Collaboration.

BOA framework implementation offers a convenient
solution for individuals responsible for configuring,
upgrading, and supporting CMS software domain.

[1] ittp://cmsdoc.cern.ch/Releases/SURAM/ current/cgl/scrampage.cga.
[2] 1tto://computing.Inal.gov/Cms/SCramDIolects.

[3] 1tto://cmsdoc.cern.ch/cms/Heleases/URUA/Warninetilter/doc/html, .
[4] iTto://DoLlvWny. 1nZD3. 1T/ Chs/soltware/ ovals

[5] 1ttp://Dhvsics.bu.edu~voussef/pacman,.
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